Expression of the met receptor tyrosine kinase in muscle progenitor cells in somites and limbs is absent in Splotch mice.
Hepatocyte growth factor/scatter factor (HGF/SF) stimulates proliferation, dissociation, migration and morphogenesis of cells in culture. To investigate a possible role for HGF/SF and its receptor, the Met tyrosine kinase, in embryonic development, we have analyzed their expression in mouse embryos from day 7.5 of gestation by whole-mount in situ hybridization. Met expression is first detected in the ventral portion of somites at day 9.25 of gestation (22 somite embryo) at the level of fore limb buds. As somites mature, met expression is detected in caudal somites, and is confined to the lateral and media] tips of the dermomyotome and dermomyotome/myotome respectively. In contrast, HGF/SF is expressed exclusively in the mesodermal core of the limb bud. As the dermomyotome elongates ventrolaterally, the met-expressing cells at the lateral tip appear to detach from the somite, invade the limb bud and localize at the dorsal and ventral limb sides in close proximity to HGF/SF-expressing cells. At later stages, both met- and HGF/SF-expressing cells appear to migrate distally and localize to the digit forming area of the developing hand plate. Met expression in the lateral dermomyotome and limb bud coincides with expression of Pax-3, a marker for migrating muscle precursor cells in the somite and limb. Splotch-2H and Splotch-delayed mice, which harbor mutations in Pax-3, show major disruptions in early limb muscle development. Significantly, no met-expressing cells were observed in the limbs of homozygous Splotch-2H and Splotch-delayed animals, whereas HGF/SF expression was not affected. The restricted expression of met to a sub-population of Pax-3-expressing cells in the lateral tip of the dermomyotome, demonstrates that met represents a unique molecular marker for this migratory cell population. From these observations, together with the biological activities of HGF/SF, we propose that in homozygous Splotch embryos the failure of muscle precursors to migrate into and populate the limb bud results from a loss of met expression in the cells at the ventrolateral edge of the somitic dermomyotome.